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Laboratoriesin Macon,
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— at the hereits seedsfall on thebare
groundin full sunlight,lobIolly
pineusuallyhasno trouble

establishingitselfafteraharvest.
Unfortunately,from aneconomic
viewpoint,thisnaturalregeneration
processis oftentoo successful,resulting
in over-stocking.Speciessuchaspines
thatregenerateprimarilyfromseed
canproducetoo manyseedlings.

If timberprofitsareimportantland
managementobjectives,thendensepine
standsshouldbethinnedwhentheyare
young.Thinningconcentratesgrowthon
thetreesleftbehindandreducesthetime
theytaketo growto amerchantablesize.
Unfortunately,thiskind of thinning,
calledpre-commercialthinning,produces
no incomebecauseit mustbedonebefore
anyof thetreesarelargeenoughto be
merchantable.To maximizeprofits, Tree
Farmerscaneithertakepreventiveactions
to avoidovercrowdingor lowerthinning
costsfor standsthatarealreadytoo dense.
Herewewill focuson loweringcosts
forTreeFarmersby usingbackbumingto
thinpine stands.

suggestthat the cost

ofpre-cornmercial

thinningcan be reduced

with low-intensity

pre-commercialthinningof natural
loblolly pinestandsis asoundinvestment.
Twomethodsof pre-commercialthinning
arecommon.Mechanicalthinninguses
heavyequlpmentto mowwide strips,
leavingnarrowstripsof pineor pineand
hardwoodsaplings.Thesecondmethod,
calledhandthinning,entailstheuseof
string-trimmertypesawsto cutall trees
exceptthosepre-selectedfor sizeand
spacing.Handthinninggetsthebest
resultsbecauseit leavesanoptimum
numberof desirabletreespecies;these
treesareevenlyspacedforbettergrowth.

Althougheconomicanalysisshow
goodresultsfrombothof thesethinning
methods,thecostsarerelativelyhigh.
ManyTreeFarmerscannotaffordthis
investment.Othersarereluctantbecause
therearerisksthatcannegateorpostpone
thereturnon their investment.Perhaps
TreeFarmersmightbemorewilling to
taketheriskif thecostof pre-commercial
thinningwaslower.

Two studiessuggestthatthecostof
pre-commercialthinningcanbereduced
with low-intensityprescribedburning.
ThesestudiesweredoneatUSDA
ForestryScienceLaboratoriesin Macon,
Georgia,andCharleston,SouthCarolina.

Becauseof thenaturalcharacteristicsof
Southempineto developarangeof sizes
(ground-linediameterandheight)earlyin
standlife (by agethreeto six), carefuluse
ofbackburningfirescansuccessfullythin
densestands.Burningkills manysmall
treesbut spareslargertrees.The largest
treesareoftenundamagedandwill later
becomethecroptrees.

Resultsof thesetwostudiesshowthat
backingfireskill very fewpinesaplings
with ground-linestemdiametersover
1.5 inches.Below thisthresholdsize,the
smallerasapling,thegreateritsprobabili-
tyof beingkilled.Backingfiresareslower
andmoreexpensivethanotherfiring
methods.However,theyareeffectiveand
their costis afraction (5 to 15 percent)of
the costof mechanicalor handthinning.

The timing of burningis critical, but
dependsmoreontreesizethantreeageor
theseason.Theidealtimeforburningis
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Pre=commerda( Thinning
When Pines Are Too Dense

prescribedburn~ng. Numerousstudieshaveshownthat

This dense stand had 6,500 stems per acre prior to burning.



FLAME DIMENSIONS FOR A WIND-DRIVEN FIRE

Buffer Strip

A backing fire is started along a base-
line such as a road, plow line, stream,
or other barrier, and allowed to back
into the wind. Backingfire is the easi-
est and safest type of prescribed fire
to use, provided windspeed and direc-
tion are steady. In-stand winds of 1 to
3 mph at eye level are desirable, and
dissipate smoke and prevent heat from
rising directly into tree crowns. It
produces minimum scorch arid lends
itself to use in heavy fuels and young
pine stands. Major disadvantages are
the slow progress of the fire and the
increased potential forfeeder-root
damage with increased exposure to
heat if the lower litter is not moist
enough. When the relative humidity is
low, a steady wind is blowing, and
fuels are continuous, an excellent burn
can be anticipated once the fire backs
away ftom the downwind control line.
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whenenoughtreesreach1.5 inchesin
diameteratthegroundlineto leaveafully
stockedstand.Earlytestsof burningin
standswith treeslargerthan1.5 inches
atthegroundline wereunsuccessful
becauselow-intensityfires didnotkill
enoughtrees.

In theCharlestonstudy,thetreeswere
fouryearsold.However,thebestagefor
burningcanbeasyoungasthreeyearsor
asold aseightyearsas longassufficient
numbersof treesare1.5 inchesin ground-
line diameter.As mightbeexpected,fires
thisclosetothecrownsof youngtrees
will scorchtheneedles.It looksbad,
butscorchingusuallydoesnotkill pines.
Themaindeterminantof survivalis
ground-linestemdiameter.

Althoughtheseresultsarepromising,
widespreadapplicationawaits further
testingunderarangeof conditions.Land
managerswhohavetrainingandexperi-
encewith prescribedfire canplayan
importantrole in testingthismethodby
applyingit in limited areas.

Economic Analysis
TheCharlestonstudyappliedfive pre-
commercialthinningtreatmentsincluding
burningandhandthinningtoverydense
stands(8,000to 12,000pinesaplings
peracre)atagefour. Tree growthwas
measureduntil ageeight,whenmostof
thetreeswereuprootedby Hurricane
Hugo.Economicanalysiswereconducted
by projectingtheeight-year-oldstands
forwardto age30.Growthprojectionsand
economiccomparisonsweredonewith a
computergrowth-simulationmodeldevel-
opedatAuburnUniversityandbasedon
datacollectedby theUSDA ForestService
ForestInventoryandAnalysisunit in
Asheville,NorthCarolina.Thepurpose
of theseeconomiccomparisonswasto
comparethetwo thinningtreatments,not
to predictactualincome.It wouldbea
mistaketo comparethesevalueswith
thoseof otherforestryoperationsor other
typesof investments.

Theeconomicanalysisshowedthat
bothburningandhandthinningwere
goodinvestments.Burninggavethehigh-
estinternalratesof return(20.3percent
versus13percentforhandthinning),sug-
gestingagreaterreturnoneachinvested
dollar.Both methodsgavepositivenet
presentvalues(NPV), indicatingthatthey
arebetterchoicesthannot thinningatall.
The thinningmethodwith thegreatest

have emerged.

NPV (indicatingthemostprofit) depend-
edonthediscountrateused.At a
discountrateof 4percent,theNPV for
standsthinnedby handwas$512.91per
acre,ascomparedto $487.71for stands
thinnedby burning.At thehigherdis-
countrateof 8percent,handthinning
increasedstandvalue(NPV = $148.87per
acre)butnot asmuchasburning(N~V =

$171.97peracre).Thelow costof burning,
comparedwith thehigherdiscountrate,
madeadditionalinvestmentinhandthin-
ningunnecessary.

Pre-commercialthinningof young
denseloblolly pinestandscanbe agood
investment.Handthinningis expensive

but it ensuresthatthebesttreesandthe
optimumnumbersof treesareleft stand-
ing. Prescribedburninglookspromising
andis muchlessexpensivethanhand
thinning.However,burningallowsvery
little controlof treespacingandits
applicationis somewhatrisky. It remains
for landmanagersknowledgeablein the
methodsof prescribedburningto refine
thispromisingfield application.

F. ThomasLloyd is project leader and
ThomasA. Waldropis researchforester
with the Pine-HardwoodResearchUnit

of theUSDAForestService,Southern
ResearchStation,Clemson,SC.

Five weeks after burning. The trees have experienced severe crown scorch, which caused
some loss of growth the yearfoltowing burning.

The some area three months after burning. Scorched needles have fallen and new needles
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clean-upcostsnecessaryto reforestyour
land.This savingscanbebetween$40
and$100per acre.

WHAT IS PRESCRIBED BURNING?
Prescribedburningis theapplication
of fire to aforeststandinadefinedarea
outlinedby afirelanethathasbeen
establishedwith eitherabulldozeror a
fire plow. Wealsouse“wet llnes” on
SolidayFarms.“BecauseI seekto disturb
thesoil aslittle aspossible,weoftenuse
‘wet lines’or control thefire with wet
spray,ratherthancreatefirelanes,~’says
Dr. Lambert.“Fewerfirelanesmeanless
soil erosionafteraburn.”

Theburnareahasbeenpreviously
identified onthemanagementplan,and
fire is appliedundercarefullychosen
weatherconditionsbasedonthetypeof
foreststand,brush,fuel, andsurrounding
hazardsandtheTreeFanner’sgoals.

Basedon acombinationof weather
factors—includingwind direction,speed,
airtemperaturerange,humidity,andsoil
1floisture—~wecan,to agreatdegree,
controlhowhot thefire will becomewith-
in aparticularstand.Thekeyis toanalyze
theareatobeburnedinadvance,identify

thosethingsthatcannotbecontrolled
(suchastypeof fire fuelandtimber),
selectthenecessaryweatherconditions,
andthensimplylistentotheradioregu-
larly duringtheburningseason.And
whentheproperweatherconditionscome
about,completetheprescribedburn.

RISKS FROM BURNING
As inmanyinvestments,andmost
certainlyinanyagriculturalcrop,thereis
riskfromprescribedburning.Specifically,
it canbebrokendowninto two areas:

Fireescapeontoadjoiningproperties
of otherprivatelandowners.

• Risk of fire damagewithin theplanned
burnareaor onotherareasof theTree
Farmadjoiningthebumarea.

Adjoining Landowners— Asdo
manyforestryconsultants,I carry
liability insuranceto payfor damages
andcoverlawsuitsshouldafire escape
andcausedamageonadjoininglandown-
ers’property.Whilethereis ariskthat
anescapewill occurwithin acourseof
prescribedburning,therisk of anyserious
damageisverysmall.

In anygivenyear,WebbForestry

averagesburning60 tractscoveringabout
5,000acresandusuallyhaslessthanfive
“jumps.” Of those,very fewcoveredmore
thanoneacreandonlyoneor two in
ourhistorydid anymeasurabledamage.
In ouralmost20 yearsof burning,Webb
Forestrycrewshaveonlyhadonewildfire
largeenoughtodo anyfinancialdamage
to timberof adjoiningneighbors,andwe
paidfor thatdamage.

Client’sAdjacentLand— In this case,
theriskis evenmoreslight. In thealmost
20yearsandthousandsof acreswehave
burned,wehaveonlyhadthreekilling
fires (i.e.,hotenoughtokill timber) onthe
propertyof ourclients.Noneweremajor
andthelargestwaseightacres.Total
damageto anyof ourclients’ propertyhas
beenabout35 acres,whichisadamage
of lessthan.1percent.

e~ However,aswithmanyforestrycon-
~ sultants,ourinsurancecoveragedoesnot
~ includedamageontheclient’s property.
~ TreeFarmersshouldbeawarethatthere

is arisktotheirproperties,thoughit may
beasmallone,andshoulddiscussthis
with theirburningprofessionals.In our
case,asoutlinedinourburningcontract
agreements,welimit our responsibility
to thefollowing:
• Handlingof thesalvageof anytimber

killed,atno charge.
• Paythenetcost(aftercost-sharing)

of sitepreparationandreforestationof
thedestroyedtimber.It will bethe
responsibilityof theTreeFarmerto
applyforcost-sharefunds.

We takeon thisportionof therisk
becausewebelievesostronglyin
prescribedburning.I cannotin good
consciencebeagoodforestrymanager
without recommendingprescribed
burningandseeingthatthenecessary
workis done.I believethebenefitsto the
TreeFarmer—inthegainsingrowthand
wildlife habitatandthereducedrisks
of wildfires andbeetledamage—make
therisksworthwhile.

As afinal note: Prescribedbuming
shouldalwaysbeconductedby profes-
sionals.Ask yourforesterto recommend
sourcesof professionalassistance.

Michael Webb,a member
of theAssociationof

ConsultingForesters,manages
MA. WebbForestryConsultants

ofColumbia,Mississippi.

Based on a combination of weather factors — including wind direction, speed,
air temperature range, humidity, and soil moisture— fire managers can, to
a great degree, control how hot a fire will become within a particular stand.
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